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The econometric analysis considers a simple set of covariates representing child's characteristics, parents' characteristics, household characteristics and communitylevel characteristics for Bolivia, Brazil, Colombia, Peru, and Nicaragua. Children from low socioeconomic backgrounds face the greatest risks of being unregistered from birth to age 5. The probability of a birth being registered is also shown to vary by area of residence, as well as certain characteristics of the pregnancy and delivery. Mothers who received no prenatal care are at higher risk of having unregistered births in all five countries included in the econometric analysis. The age of the mother is an important explanatory factor, with children born to teen mothers significantly more likely to be unregistered in Bolivia, Colombia, and Peru. Births that were not attended by a health specialist are significantly more likely to be unregistered in Colombia and Nicaragua. The results suggest a potential for program interventions to be effectively combined in ways such as promoting birth registration in programs designed to increase prenatal care and attended births among women with low socieconomic status.
Introduction
Approximately 14 percent of births are unregistered in Latin America according to United Nations estimates (UNICEF, 2001) . The lack of a birth certificate is often the first step of a lifelong struggle with a lack of documentation. Without proper documents children can be denied access to social services including enrolling in school and accessing health services. Undocumented children are also at a higher risk for illegal adoption and trafficking. Without written proof of one's birth it is extremely difficult to attain national identity documents at later ages. For adults in Latin America basic identity documents are vital for opening bank accounts, voting, holding a formal sector job, owning property and receiving social services. The lack of proper documentation has a direct bearing on an individual's ability to fully participate in society.
The under-registration of births also poses significant problems for the accurate estimation of indicators such as infant mortality rates. Governments and donors continue to focus a great deal of attention and resources on monitoring progress achieved toward the UN Millennium Development Goals. However, if vulnerable populations are more likely to be excluded from birth or death registration, then aggregate indicators will be biased. Palloni and Arias (2004) demonstrate the bias induced in US mortality rates by the "disappearance" of Mexican immigrants from US death registries. The under-registration of deaths, explained by return migration to Mexico, explains a large share of the differential mortality rates between Mexicans and non-Hispanics in the US. Along with the importance for monitoring progress and assessing an overall picture, accurate vital statistics are critical for providing disaggregated information that can be used to target interventions. Given inaccurate vital statistics, social programs may also be biased and hence inefficient.
UNICEF has long recognized the importance of birth registration and has supported campaigns and programs to increase birth registration globally.
1 In Latin America, governments such as those of Brazil and Bolivia have initiated recent reforms that include removing the registration fees for children under specific ages. 2 However, surprisingly little research exists on this important topic, and publications commonly lament the lack of available and reliable data.
For example, a 2002 report by the Inter-American Children's Institute notes "the difficulties in obtaining information on birth registration and, even when information was obtained, of its suspicious validity and precision." The topic of "citizenship," commonly explored in terms of the rights and responsibilities of individuals with respect to the state, often ignores the link to under-registration, although it has diret implications on the probability of voting and other commonly measured forms of political participation (Lloyd, 2005 This paper examines the under-registration of births in six Latin American countries:
Bolivia, Brazil, Colombia, the Dominican Republic, Peru, and Nicaragua. One standard measure for the lack of registration is the lack of a registered birth certificate for the child. 43 Section 2 describes the data, which are drawn for each country's Demographic and Health Surveys (DHS).
Section 3 presents the magnitude of under-registration across the six countries and across categories such as region, sex of child and socioeconomic characteristics of the household.
Section 4 examines the variables associated with under-registration using probit regressions, and Section 5 considers how recent policy interventions are related to the results from the econometric analysis.
Description of Data
Our analyses for all six countries are based on the most recent data from the publicly available The question pertaining to birth certificate registration is asked slightly differently in the five countries of focus, depending largely on key differences in their legal birth registration systems (see Appendix 1 for exact question wording). For example, Bolivia, the Dominican Republic and Nicaragua ask whether the child has an officially registered birth certificate, Peru asks whether the child was registered in the municipality, and Colombia asks questions regarding both the birth certificate and birth registration, while Brazil asks only whether the child has a birth certificate.
Data on birth registration are collected through surveys where specific questions are asked about the registration of the child and/or the availability of the birth certificate. While a "best practice" for collecting birth certificate registration information has not yet been universally accepted, UNICEF has established a development indicator for its Multiple Indicator
Cluster Survey that measures the percentage of children less than five years of age that were registered at the time of the survey. The numerator of this indicator includes children whose birth certificate was seen by the interviewer or whose mother or caretaker says the birth has been registered. Our measure of under-registration for each country is consistent with UNICEF's recommendation for constructing the indicator.
Magnitudes of Under-Registration
We find that overall lack of birth certificate registration varies from 8.4 percent in Peru to 25.8 percent in the Dominican Republic. Differences in registration by the sex of the child are not statistically significant for any of the countries, with the exception of Brazil, where girls are more likely to be registered than boys. However, this aggregate number masks large urban/rural and regional variation within each country, as shown in Table 2 and Appendix 2. 
Urban/Rural and Regional Differences
Urban/rural differences in under-registration abound in all of the countries considered. In absolute terms, the Dominican Republic has the highest level of under-registration in both urban and rural areas (23.1 percent and 33.5 percent, respectively). While urban/rural differences in Peru are not as large as in other countries, whether considered in relative or absolute terms, the differences by regional dummy are considerable (see Table 2 , Appendix 2 and Figure 1 ). In the case of Peru, Region 0 (Resto Costa) refers to all the departments located along the coast of Peru excluding Lima, while Region 1 (Selva) mostly refers to the two departments located in the Amazonian rainforest that border Colombia and Brazil.
Striking regional differences are also found in Brazil. In the Northeast region of Brazil (Region 3 in Table 2 ), which is characterized by lower education, lower income levels and a high concentration of Afro-Brazilians, birth under-registration is 26.5 percent, while in the wealthier South (Region 0 in Table 2 ), only 3.5 percent of births go unregistered.
Likewise in Colombia, under-registration in the capital of Bogota (Region 0 While under-registration is high in all regions of the Dominican Republic, it is especially so in the western part of the country which borders Haiti. For example, in the Elisa Piña province, which directly borders Haiti, birth under-registration is almost 50 percent. While we cannot distinguish between children of native-born versus foreign-born, we recognize that the large presence and low status of Haitian migrants in the Dominican Republic may be driving this result.
Figure 1. Maps of Under-Registration for Peru and Nicaragua

Mother's Age at Child's Birth
Birth registration also varies by age of mother at the time of the child's birth. Although the frequency of births to very young and old mothers is lower, they are much less likely to register their child's birth. Graph 1 shows the U -shaped relationship between under-registration and mother's age at child's birth.
Child's Age
As a child ages, s/he is more likely to have her/his birth registered. Graph 2 shows the different levels of under-registration between age 0 and 5 for all the countries. The probability of registration greatly increases at age 1. In Colombia, for example, overall under-registration between age 0-1 is about 49 percent but drops to 23 percent between ages 1-2.
Barriers to Registration
Barriers to registration can be categorized as economic, legal, administrative, geographic and cultural. Although registration often requires no fee, parents may have to incur indirect costs such as transportation expenses and travel time. Legal quagmires can be frustrating and costly as well, since procedures for late registration (typically for children over one month of age) often require the services of a lawyer. Cultural factors can additionally play important roles, as some groups may not perceive a benefit to including their child in the civil regis try. For example, if expectations of holding a future job are poor, and the regard for voting low, parents will be less likely to incur the costs of registering their child. Moreover, mothers may fear stigmatizing a child by officially declaring that he or she is fatherless (Ordóñez and Bracamonte, 2005) .
While there is some availability of information regarding the magnitudes of birth registration, there is far less survey information available regarding the reasons given for not registering. The exception is the DHS survey for Colombia, which inquires about why children
were not registered (see Table 3 
Implications of Lack of Birth Registration
Survey data containing information on short-term and long-term implications of the lack of birth registration are scarce. Although it is common for household and demographic surveys to inquire as to the reasons why children are not enrolled in or attending school, almost no surveys include as a response that children were turned away from enrolling in school because they lacked a birth certificate. One exception is the 2001 household survey for Brazil, the PNAD, which contains a question that asks why children have not enrolled in school. It does not directly ask about the lack of a birth certificate, but it does include as a response "the lack of documentation," which most likely refers to the birth certificate. Table 4 displays the results for children ages 7-9. We use a young sample because recall error may be an issue if older children were turned away from school. The official age of enrollment in first grade is age 7 according to UNESCO. Of the children not matriculating, 7.7 percent reported that the lack of documentation was the main factor for not enrolling in school.
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While this is only the sixth-ranked reason provided, the lack of documentation represents a total of 22,571 children given the population weights provided in the survey. (Ordóñez and Bracamonte, 2005) . In addition, the means through which transfers are delivered often have critical implications for program design, since financial intermediaries typically require official documentation. Colombia's Familias en Acción program, for instance, relies on formal banking institutions to distribute subsidies, an increasingly observed trend in the region.
Econometric Analysis
In our econometric analysis we are not aiming to model causality, but rather to capture relationships between variables that may help in designing targeted interventions. We consider a simple set of covariates that are available in the five datasets. 6 The variables represent child's characteristics, parents' characteristics, household characteristics and community-level characteristics. The sex of the child is the only characteristic of the child included. Parental characteristics include mother's education and age when birth occurred, presence of father/partner and father's education. Two variables describing the pregnancy reflect the mother's means of accessing care as well as the community's supply of health services. We indicate whether each birth was attended by a health specialist and whether the mother received prenatal care. At the household level, the lack of a refrigerator is a proxy for low socioeconomic status. 7 Since the summary statistics indicated important differences across geographic areas, regional dummies are included in the second model.
Model I
Since our outcome is dichotomous we use a probit model t o estimate whether the child is unregistered. Table 5 shows the results in which the more limited set of comparable variables are included. The variable indicating whether the household is located in a rural or urban zone is not included because the definitions differ across the countries. Most importantly, the definition of "urban" in Colombia is linked to the locality containing the administrative seat. 8 The marginal effects are presented in Table 6 . This simple set of variables explains approximately 10 percent of the variation in all of the countries except Peru. In Nicaragua the simple specification explains approximately 18 percent of the variation. With the exception of Brazil, the sex of the child is not significantly related to the probability of the child's birth being registered. In the case of Brazil, girls younger than age 5 are 1.3 percentage points more likely to be registered than boys. Brazil is also the exception when the effect of parents' education is considered. In four of the five countries (Bolivia, Colombia, Peru and Nicaragua), mother's education has a larger effect than father's education on the likelihood that a birth is registered. In Brazil, however, the education of the father is more important. Some of characteristics of the pregnancy may suggest promising areas for targeting interventions. The age of the mother is an important explanatory factor, with children born to teen mothers significantly more likely to be unregistered in Bolivia, Colombia, and Peru. The probability of the birth being unregistered increases by 7 percentage points in Bolivia, 5 in Colombia and 10 in Peru. Mothers who received no prenatal care are at higher risk of having unregistered births in all five countries (Bolivia, Brazil, Colombia, Peru and Nicaragua) . In addition, births that were not attended by a health specialist are significantly more likely to be unregistered in Colombia and Nicaragua, with the probabilities of non-registration rising by 9
and 6 percentage points, respectively.
Model II
The regressions shown in Table 7 include a dummy for rural areas and a set of dummies for regions in each country. In order to make these results more comparable across surveys, we ranked the regional dummies (as provided by DHS) by income per capita. In all cases the richest region is omitted, and regions are listed from poorest to second richest. The addition of the geographic variables increases the explanatory power of the models. Households located in rural areas far from administrative services are expected to be less likely to register their births, as are households located in difficult terrain. The rural dummy is significant in Brazil and Nicaragua, but there is no additional risk for under-registration for rural households in Bolivia, Colombia, or
Peru. The regional variables tend to be significantly different than the omitted area in each country. 
Conclusion and Future Research
Children from low socioeconomic backgrounds face the greatest risks of being undocumented from birth to age 5. The probability of a birth being registered is also shown to vary by area of residence, as well as certain characteristics of the pregnancy and delivery. Given the recent interest in reducing maternal mortality rates in Latin America, efforts to raise birth registration might be effectively combined with interventions aimed at delivering prenatal care and providing access to health specialists at the time of birth. Teen mothers have higher rates of underregistration and may be an appropriate target group.
A recent report by an international statistical expert group laments the status of the civil registry in Bolivia and asserts that the coverage is insufficient to serve as a basis for monitoring the Millennium Development Goals (Paris 21, 2004) . Improving civil registratio n is recommended as a key action to improve monitoring of progress toward those goals.
Considering that some datasets for the DHS are representative only at the departmental level, applying the technique of poverty mapping (Elber, Lanjouw and Lanjouw, 2003) to the study of birth under-registration is a way to diagnose problems of birth under-registration at the local level. This technique combines survey data, which is rich in socioeconomic variables but lacks geographic detail, with the census, which contains population data at the most disaggregated level. This type of analysis will allow us to estimate geographically disaggregated levels of under-registration, which can help donors and agencies in better targeting their 
